Lipothiophosphoramidates for gene delivery: critical role of the cationic polar headgroup.
When considering a family of cationic lipids designed for gene delivery, the nature of the cationic polar head probably has a great influence on both the transfection efficacy and toxicity. Starting from a cationic lipothiophosphoramidate bearing a trimethylammonium headgroup, we report herein the impact on gene transfection activity of the replacement of the trimethylammonium moiety by a trimethylphosphonium or a trimethylarsonium group. A series of three different human epithelial cell lines were used for the experimental transfection studies (HeLa, A549 and 16HBE14o(-)). The results basically showed that such structural modifications of the cationic headgroup can lead to a high transfection efficacy at low lipid/DNA charge ratios together with a low cytotoxicity. It thus appears that the use of a trimethylarsonium cationic headgroup for the design of efficient gene carriers, which was initially proposed in the lipophosphoramidate series, can be extended to other series of cationic lipids and might therefore have great potential for the development of novel non-viral vectors in general.